Differential expression of bile salt and organic anion transporters in developing rat liver.
Differentiated hepatocytes express distinct transport systems at their basolateral and canalicular membrane domains. Here, we investigated the ontogenesis of the polar expression of hepatocellular organic anion and bile salt transport systems in rat liver. mRNA levels (real time PCR) and protein expression (immunofluorescence microscopy) were investigated for the Na(+)-taurocholate cotransport protein (Ntcp), the organic anion transporting polypeptides (Oatp1a1, Oatp1a4, Oatp1b2), the multidrug resistance associated proteins (Mrp2, Mrp6) and the bile salt export pump (Bsep). Expression of mRNA and protein was detected first for Oatp1b2, Mrp2 and Mrp6 at embryonic day 16 (E16), followed by Ntcp, Oatp1a1 and Bsep at E20 and by Oatp1a4 at postnatal day 5 (P5). Intracellular localization of Oatps (e.g. Oatp1b2) preceded expression at the plasma membrane. Approximate adult phenotypes of polarized expression were achieved for Ntcp by P5, for Bsep, Mrp2 and Mrp6 by P12 and for Oatp1a1, Oatp1a4 and Oatp1b2 by P29. The data demonstrate that full maturation of polarized transporter expression in rat liver requires several weeks. The findings provide a molecular explanation for the previously observed chronology of the functional maturation of bile salt-independent and dependent bile formation and of hepatic detoxification functions in developing rat liver.